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(54) Kits for replacement of thermostatic valve assemblies 

(57) A kit for removing and replacing in a housing 
(14) a thermostatic valve assembly (2) for an internal 
combustion engine comprises a replacement thermo- 
static valve assembly (2) and a tool. The thermostatic 
valve assembly (2) comprises a valve closure member 
(16), mounting means (22) for releasably holding the 
assembly in the housing (14) and spring means (20) 
acting along an axis between the closure member (16) 
and the mounting means (22). The mounting means 
(22) has at least two arms with abutment members for 
releasably engaging corresponding abutments (28) of 
the housing (14) by both axial and rotational movement 
relative to the axis of the spring means (20). Thermo- 
static valve assembly also includes a temperature 
responsive unit (4) connected to the valve closure mem- 
ber (16) to move rt in response to an increase in temper- 
ature. The mounting means (22) are freely movable 
against the spring means (22) to release and engage 
the arms with the abutments (28) of the housing (14). 
The tool (46) for removing one thermostatic valve 
assembly (2) from the housing (14) and replacing a 
replacement thermostatic valve assembly (2) comprises 
a holding portion which in use is held by the user and 
engagement means arranged at an end region of the 
tool. The engagement means are arranged to engage 
the mounting means (22) of a thermostatic valve 
assembly (2) and permit axial and rotational movement 
of the tool and the mounting means (22) relative to the 
assembly (2) against the bias of the spring means (20) 
thereof, to locate the replacement assembly (2) in the 
housing with the mounting (22) in engagement with said 
abutments. 
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Description 

The present invention relates to kits for replacing 
thermostatic valve assemblies for internal combustion 
engines in, for example, motor vehicles. 5 

Thermostatic valve assemblies are used in the 
cooling systems of engines in motor vehicles to cause 
cooling liquid to circulate round the engine when the 
temperature exceeds a given value. When the tempera- 
ture falls below the given value, the thermostatic valve 10 
assembly stops or reduces the flow of cooling liquid 
round the engine. These thermostatic valve assemblies 
are generally received in housings which define a seat 
for a valve closure member of the thermostatic valve 
assembly. When the valve member is received on the is 
seat, the circulation of most of the cooling liquid is pre- 
vented. Additionally slots are provided in the housing 
into which respective engagement arms of the thermo- 
static valve assembly are received. The interaction 
between the slots and the engagement arms ensures 20 
that the thermostatic valve assembly is retained in posi- 
tion in the housing. 

From time to time, faults occur in the thermostatic 
valve. These faults are usually in the thermostat part of 
the assembly but may also arise in relation to the valve 25 
portion of the assembly. The thermostatic valve assem- 
bly therefore has to be replaced. Currently, in order to 
replace the thermostatic valve assembly, it is necessary 
to purchase a replacement housing in combination with 
a replacement thermostatic valve assembly. As the 30 
replacement thermostatic valve assembly is already in 
the correct position in the replacement housing, the 
defective thermostatic valve assembly and its housing 
are both removed and simply replaced by the new parts. 
However, the cost of the housing is significantly greater 35 
than the cost of the thermostatic valve assembly which 
increases the costs involved in replacing the thermo- 
static valve assembly. Generally the housing itself does 
not require replacement. 

Conventionally, a defective thermostatic valve 40 
assembly has not been replaced by removing the defec- 
tive thermostatic valve assembly from the existing hous- 
ing and fitting a new thermostatic valve assembly into 
the same housing due to the difficulties particularly in 
inserting a replacement thermostatic valve assembly. 45 
This is because the current thermostatic valve assem- 
blies are provided with two springs, the first between the 
engagement arms and the valve closure member and 
the second between the engagement arms and a 
bypass closure member. When the thermostatic valve so 
assembly is in position in the housing, the first spring is 
in a state of compression. When the existing thermo- 
static valve assembly is removed, the first spring 
expands and gets entangled with the second spring. It is 
therefore difficult to compress the first spring so that the 55 
thermostatic valve assembly can be fitted in the hous- 
ing. 

According to a first aspect of the present invention, 
there is provided a kit for removing and replacing in a 



housing a thermostatic valve assembly for an internal 
combustion engine, which kit comprises: 

a replacement thermostatic valve assembly com- 
prising a valve closure member, mounting means 
for releasably holding said assembly in the housing, 
spring means acting along an axis between said 
closure member and said mounting means, the 
mounting means having at least two arms with 
abutment members for releasably engaging corre- 
sponding abutments of the housing by both axial 
and rotational movement relative to the axis of the 
spring means, and a temperature responsive unit 
connected to the valve closure member to move it 
to an open position in response to increase in tem- 
perature, said mounting means being freely mova- 
ble against the spring means to release and 
engage said arms with said abutments of the hous- 
ing; and 

a tool for removing one thermostatic valve assem- 
bly from the housing and replacing a said replace- 
ment thermostatic valve assembly, said tool having 
a holding portion which in use is held by the user 
and engagement means arranged at an end region 
of the tool, said engagement means being arranged 
to engage said mounting means of a thermostatic 
valve assembly and permit axial and rotational 
movement of the tool and the mounting means rel- 
ative to the assembly, against the bias of said 
spring means thereof, to locate the replacement 
assembly in said housing with the mounting means 
in engagement with said abutments. 

As the replacement thermostatic valve assembly is 
arranged such that the mounting means is freely mova- 
ble against the spring means to release and engage the 
arms with the abutments in the housing, it is a simple 
operation to insert the replacement thermostatic valve 
assembly into the existing housing. Accordingly, the 
existing housing, itself, does not need to be replaced. 
This considerably reduces the costs of replacing defec- 
tive thermostatic valve assembly and may, for example, 
reduce the costs involved by up to 95%. The tool is 
advantageous in that it is able to engage the mounting 
means of the thermostatic valve assembly such that not 
only can the existing valve assembly be removed, but 
also the replacement thermostatic valve assembly can 
be inserted. 

Preferably, the engagement means of the tool com- 
prises a corresponding plurality of cut-out portions 
arranged to respectively receive said at least two arms. 
Thus, good engagement between the tool and the arms 
of the mounting means can be ensured so that the 
mounting means can be moved both into and out of 
abutment with said abutments in the housing. 

The mounting means alternatively may comprise a 
serrated surface for engaging the mounted means. The 
serrated surface ensures that there is sufficient engage- 
ment between the tool and the mounting means of the 
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thermostatic valve assembly such that the mounting 
means can be moved into and out of engagement with 
said abutments in the housing. 

Alternatively, the mounting means may comprise a 
high friction surface which frictionally engages with 
mounting means. This is particularly advantageous in 
that it can be cheaply implemented. In particular, the 
material used to define the tool can itself also provide 
the high friction surface. Alternatively, the high friction 
surface can be defined by a coating of a suitable mate- 
rial. Generally, when the tool is used, the engagement 
means is urged against the mounting means, against 
the bias of the spring means. This additionally ensures 
that there is sufficient engagement between the high 
friction surface or serrated surface and the mounting 
means so that the arms can be released or engaged 
with the abutments. 

The tool is preferably cylindrical which makes it 
easy to handle and simple to manufacture. Trie diame- 
ter of the lower end region of the tool may be selected to 
be smaller than an internal diameter of the housing and 
larger than a diameter of a portion of a thermostatic 
valve assembly which in use is received internally of the 
tool. Thus, the tool can be used with thermostatic valve 
assemblies which have portions on the opposite side of 
the mounting means to the valve closure member, with- 
out those portions interfering with the tool. 

Preferably, the holding portion has a diameter 
which is greater than that of the said end region of the 
tool. The larger diameter holding portion makes it easier 
for the user to grip the tool. It should be appreciated that 
in alternative embodiments of the invention, the holding 
portion may have the same diameter or a smaller diam- 
eter than that of the end region of the tool. Alternatively, 
the holding portion may not be cylindrical with the end 
region being cylindrical. 

The kit preferably comprises at least one O ring for 
replacing an existing O ring in the housing. In a pre- 
ferred embodiment, a number of O rings are provided 
for use with various different housings with which the kit 
can be used. Preferably, at least one O ring is shaped 
so that it can adopt a required shape. In this way, the 
number of O rings which may be included in the kit can 
be reduced in that the O ring can be shaped to adopt a 
number of different shapes. 

Preferably, the replacement thermostatic valve 
assembly has a bypass valve closure member arranged 
on the opposite side of the mounting means to the valve 
closure member and a second spring means arranged 
between the bypass valve closure member and the 
mounting means, whereby said first spring means is 
arranged only on one side of said mounting means and 
said second spring means is arranged only on the oppo- 
site side of said mounting means. Thus, the fouling 
which occurs with the existing thermostatic valve 
assemblies can be avoided. 

According to a second aspect of the present inven- 
tion, there is provided a tool for removing one thermo- 
static valve assembly from a housing and replacing a 



replacement thermostatic valve assembly in said hous- 
ing, said replacement thermostatic valve assembly hav- 
ing a valve closure member, mounting means for 
releasably holding said assembly in the housing, spring 

s means acting along an axis between said closure mem- 
ber and said mounting means, the mounting means 
having at least two arms with abutment members for 
releasably engaging corresponding abutments of the 
housing by both axial and rotational movement relative 

10 to the axis of the spring means, and a temperature 
responsive unit connected to the valve closure member 
to move it to an open position in response to an 
increase in temperature, said mounting means being 
freely movable against the spring means to release and 

75 engage said arms with said abutments of the housing, 
said tool comprising a holding portion which in use is 
held by the user and engagement means at one end 
region of the tool, said engagement means being 
arranged to engage the mounting means of a thermo- 

20 static valve assembly and permit axial and rotational 
movement of the tool and the mounting means relative 
to the assembly, against the bias of the spring means 
thereof to locate the replacement assembly in said 
housing with the mounting means in engagement with 

25 said abutments. 

According to a third aspect of the present invention, 
there is provided a method of removing one thermo- 
static valve assembly from a housing and replacing a 
replacement thermostatic valve assembly in the hous- 

30 ing, said replacement thermostatic valve assembly hav- 
ing a valve closure member, mounting means for 
releasably holding said assembly in the housing, spring 
means acting along an axis between said closure mem- 
ber and said mounting means, the mounting means 

35 having at least two arms with abutment members for 
releasably engaging corresponding abutments of the 
housing by both axial and rotational movement relative 
to the axis of the spring means, and a temperature 
responsive unit connected to the valve closure member 

40 to move it to an open position in response to increase in 
temperature, said mounting means being freely mova- 
ble against the spring means to release and engage 
said arms with said abutments of the housing, said 
method comprising the steps of: 

45 

placing engagement means of a tool in contact with 
mounting means of one thermostatic valve assem- 
bly to be replaced: 

applying a force to said tool to overcome a biasing 
so force provided by the spring means in an axial 
direction and rotating the tool such that arms of the 
thermostatic valve assembly to be replaced are 
released from the abutments of the housing to 
thereby permit the one thermostatic valve assembly 
55 to be removed; 

placing the replacement thermostatic valve assem- 
bly in the housing with the arms of the replacement 
thermostatic assembly out of alignment with the 
abutments of the housing; 
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placing the engagement means of the tool in con- 
tact with the arms of the replacement thermostatic 
valve assembly; and 

applying a force to said tool in the axial direction 
against the biasing provided by the spring means 
and rotating the tool so that the arms are moved 
into a position in which the arms engage the abut- 
ments of the housing to thereby retain the replace- 
ment thermostatic valve assembly in position. 

For a better understanding of the present invention 
and as to how the same may be carried into effect, ref- 
erence will now be made by way of example to the 
accompanying drawings in which: 

Figure 1 shows a thermostatic valve assembly; 
Figure 2 shows the thermostatic valve assembly of 
Figure 1 when received in a schematically illus- 
trated housing; 

Figure 3 shows a perspective view of a first housing 
for receiving the thermostatic valve assembly of 
Figure 1 ; 

Figure 4 shows a perspective view of a second 
housing for receiving the thermostatic valve assem- 
bly of Figure 1 ; 

Figure 5 shows a first tool for removing and replac- 
ing the thermostatic valve assembly of Figure 1 ; 
Figure 6 shows a second tool for removing and 
replacing the thermostatic valve assembly of Figure 
1; 

Figure 7 shows a third tool for removing and replac- 
ing the thermostatic valve assembly of Figure 1 ; 
Figure 8 shows an O ring for use with the housing 
shown in Figure 3; and 

Figure 9 shows an O ring for use with the housing 
shown in Figure 4. 

Reference will first be made to Figures 1 and 2 
which show a thermostatic valve assembly 2. The ther- 
mostatic valve assembly 2 comprises a wax thermostat 
4. The thermostat 4 has a copper cylinder 6 which is 
filled with wax or a wax/copper mixture. Also received in 
the copper cylinder 6 is a piston 8 which extends 
through one end 9 of the copper cylinder 6. The piston 
8 is separated from the wax or wax/copper mixture by a 
rubber sleeve (not shown). The construction of the wax 
thermostat 4 shown in Figure 1 is generally known. 

Attached to the end 1 1 of the piston 8 which is out- 
side the copper cylinder 6, is a pin 10. As can be seen 
from Figure 2, this pin 10 is received in a seat 12 
defined in a housing 14 in which the thermostatic valve 
assembly 2 is received. The housing 14 shown in Figure 
2 is schematically illustrated. 

The thermostatic valve assembly 2 also comprises 
a circular valve closure member 16 which when in the 
closed position, as illustrated in Figure 2, is received on 
a valve seat 18 of the housing 14. The valve closure 
member 16 is mounted on the copper cylinder 6 and is 
not movable relative thereto. The valve closure member 



16 is urged into the position shown in Figure 2 by a 
spring 20. The spring 20 is arranged between the valve 
member 16 and an engagement member 22 which 
retains the thermostatic valve assembly 2 in position in 

5 the housing 14. The engagement member 22 is in the 
form of a relatively narrow bar which extends perpendic- 
ular to the longitudinal axis 24 of the thermostatic valve 
assembly 2. The two ends 26 of the engagement mem- 
ber 22 are received and retained respectively in two 

10 slots 28 on an interior wall 29 of the housing 1 4. The two 
slots 28 are diametrically opposed as are the two ends 
26 of the engagement member 22. Thajslats 28 gener- 
ally have a length which corresponds to the width of the 
bar defining the engagement member 22. The thickness 

75 of each end 26 of the engagement member 22 is 
selected so that the ends 26 can be received in the 
respective slots 28 with some play. The engagement 
member 22 can be considered to comprise two arms, 
with each arm cooperating with a respective slot 28. 

20 The spring 20 is such that when the thermostatic valve 
assembly 2 is received in the housing 14, as shown in 
Figure 2, the spring 20 urges the engagement member 
22 and the valve closure member 16 in opposite direc- 
tions. 

25 The thermostatic valve assembly 2 also has a 
bypass valve closure member 52 and a second spring 
53 arranged between the valve closure member 52 and 
the engagement member 22. The bypass valve member 
52 is supported by a telescopically mounted shaft 51 

30 which is supported by the copper cylinder 6. The bypass 
valve member 52 is thus able to move in the direction of 
the longitudinal axis 24 towards and away from the 
engagement member 22. The bypass valve member 52 
is arranged on the opposite side of the engagement 

35 member 22 to the valve closure member 1 6. It should be 
appreciated that the first spring 20 is arranged on one 
side of the engagement member 22 and the second 
spring 53 is arranged on the second side of the engage- 
ment member 22. Even when the thermostatic valve 

40 assembly 2 is removed from the housing 14, the two 
springs 20 and 53 completely remain on different sides 
of the engagement member 22 so that there is no pos- 
sibility of the two springs 20 and 53 becoming fouled. 
The operation of the thermostatic valve assembly 2 

45 illustrated in Figures 1 and 2 will now be explained. The 
thermostatic valve assembly 2 shown in Figures 1 and 2 
is generally used in the engines of motor vehicles, for 
example in the cooling system. When the temperature 
of the engine is below, for example, 92°C, the valve clo- 

so sure member 1 6 is in the position shown in Figure 2 and 
the flow of cooling liquid prevented. However, when the 
temperature exceeds this value, the wax or wax/copper 
mixture in the copper cylinder 6 starts to melt and con- 
sequently expands. As a result of the expansion of the 

55 wax or wax/copper mixture, the wax or wax/copper mix- 
ture tries to urge the piston 8 out of the copper cylinder 
6. However, as the pin 10 attached to the end of the pis- 
ton 8 is received in an immovable seat 12, the expan- 
sion of the wax in the copper cylinder 6 instead forces 



4 



5NSDOCID: <EP 0810069A1_I_> 



<s> ® 

7 EP 0 810 069 A1 8 



the copper cylinder 6 and consequently the valve clos- 
ing member 16 which is fixedly connected to the cylin- 
der 6 to move in the direction of arrow A. It should be 
appreciated that the force provided by the expansion of 
the wax or wax/copper mixture in the copper cylinder 6 
is sufficient to overcome the biasing force provided by 
the spring 20 against the valve member 16. As a result 
of the movement of the copper cylinder 6 and conse- 
quently the valve closure member 16, the valve closure 
member 16 is no longer in contact with valve seat 18 
and accordingly the valve member 16 assumes the 
open position. Cooling liquid then circulates through the 
engine system. The valve closure member 16 may 
reach its fully open position once the temperature 
reaches for example 107°C. It should be appreciated 
that the temperatures given are merely by way of exam- 
ple and depending on the composition of the wax or 
wax/copper mixture, the valve can be arranged to open 
and close at other temperatures. 

When the temperature falls below the melting point 
of the wax or wax/copper mixture, the wax or wax/cop- 
per mixture solidifies and contracts. The wax or 
wax/copper mixture no longer exerts a force against the 
piston 8. Accordingly, the biasing force provided by the 
spring 20 urges the valve member 16 back on to the 
valve seat 18. Consequently, the part of the piston 8 
which was not received in the cylinder 6 when the wax 
or wax/copper mixture was in the molten state is 
received once more in the cylinder 6. 

Reference will now be made to Figure 3 which 
shows a perspective view of a first housing 1 4a (without 
a thermostatic valve assembly in place). The same ref- 
erence numerals are used in relation to this Figure as 
are used in relation to Figure 2 for like parts with the 
addition of the letter "a" after the relevant reference 
numeral. With this housing 14a, a recess 30 is provided 
in which the thermostatic valve assembly 2 is received. 
One of the slots 28a for receiving one end 26 of the 
engagement member 22 is shown. The slot 28a is 
defined on the wall 36 of the recess 30. In this embodi- 
ment, the slot 28a is defined by two protruding portions 
32 and 34 which extend out of the plane of the wall 36 
of the recess 30. The base 38 of the slot 28a is defined 
by the wall 36. A similar slot (not shown) is arranged 
opposite the illustrated slot 28a in Figure 3. 

As shown in Figure 3, the pin 10 of the piston 8 is 
arranged to be received in a suitably sized hole 40 
defined in the seat 12a. The valve member 16 of the 
thermostatic valve assembly 2 is arranged to be nor- 
mally seated on the valve seat 18a. 

Reference will now be made to Figure 4 which 
shows a second housing 14b. Those parts which are 
the same as shown in relation to Figure 2 are indicated 
by the same reference numeral followed by the letter 
"b". The two slots 28b for receiving the ends 26 of the 
engagement member 22 of the thermostatic valve 
assembly 2 are provided on respective post members 
42. These posts 42 extend above the rest of the housing 
14b. The seat for the pin 10 of the piston 8 is marked by 



reference numeral 12b. A suitably sized hole 44 is pro- 
vided in the seat 12b to accommodate the pin 10. The 
valve seat 18b for receiving the valve member 16 when 
in the closed position is also indicated. 

5 Reference will now be made to Figure 5 which 

shows a first tool 46 for removing and replacing a defec- 
tive thermostatic valve assembly 2. The tool 46 is cylin- 
drical in shape. The lower end 48 of the tool 46 is 
arranged to engage the ends 26 (or arms) of the 

10 engagement member 22 of the thermostatic valve 
assembly 2 to be replaced. In this regard, the lower end 
48 of the tool 46 is provided with two key ways defined 
by respective cut-out portions 50, only one of which can 
be seen from Figure 5. The second cut-out portion 

75 which is not shown is the same as the first illustrated 
cut-out portion 50 and is arranged diametrically 
opposed thereto. The cut-out portions 50 are sized so 
as to be slightly larger than the width of the ends 26 of 
the engagement member such that in use the two ends 

20 26 of the engagement member 22 are received in 
respective cut-out portions 50 of the tool 46. 

The diameter of the lower part 48 of the tool 46 is 
selected so as to be larger than that of the bypass valve 
closure member 52 of the thermostatic valve assembly 

25 2, but smaller than the internal diameter 54 of the hous- 
ing 14. adjacent the slots 28. It should be appreciated 
that with a housing 40 of the type shown in Figure 4, the 
diameter of the lower part 48 of the tool 46 is less than 
the distance between the two posts 42. The upper part 

30 56 of the tool 46 has a larger diameter as compared to 
the lower part 58 of the tool. This makes it easier for the 
user to grasp the tool 46. However, in some embodi- 
ments of the present invention, the diameter of the 
upper part 56 of the tool 26 may be the same as that of 

35 the lower part 58. 

In order to remove a defective thermostatic valve 
assembly which will have a generally similar construc- 
tion to that shown in Figure 1, the tool 46 is positioned 
over the bypass valve closure member 52 and arranged 

40 so that the cut-out portions 50 are engaged with the 
ends 26 of the engagement member 22, that is with the 
ends 26 of the engagement member 22 received in the 
cut-out portions 50 of the tool 46. The tool 46 is then 
rotated which also causes the engagement member 22 

45 to rotate so that the ends 26 of the engagement mem- 
ber 22 are released from the slots 28. It should be 
appreciated that the first spring 20 will tend to resist the 
rotation of the engagement member 26 so that sufficient 
force to overcome this resistance should be applied to 

so the tool 46. It may be necessary at the same time to 
apply a force on the tool 46 in the opposite direction to 
arrow A as the ends 26 of the engagement member 22 
will generally be urged by the first spring 20 against the 
sides of the slots 28 further from the valve member 16. 

55 This force may be used to push the ends 26 of the 
engagement member 22 out of contact with the sides of 
the slots 28 or at least reduce the fractional contact 
between the slots 28 and the ends 26 of the engage- 
ment member 22. As mentioned hereinbefore, the ends 
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26 are received in the slots 28 with some play. Once the 
ends 26 of the engagement member 22 have been 
moved out of the slots 28, the tool 46 is removed. The 
thermostatic valve assembly 2 can then be removed 
from the housing as it is only retained in place as a 
result of the interaction between the ends 26 of the 
engagement member 22 and the slots 28. 

In order to insert a new thermostatic valve assem- 
bly 2 such as shown in Figure 1 , the thermostatic valve 
assembly 2 is placed by hand into the housing 14 with 
the pin 10 located in its seat 12. However, the engage- 
ment member 22 is arranged so that the ends 26 
thereof are offset from the slots 28. The tool 46 is placed 
over the engagement member 22 such that the cut-out 
portions 50 engage the respective ends 26 of the 
engagement member 22. A force to overcome the bias- 
ing force provided by the first spring 20 is then applied 
by the user to the toot such that the ends 26 of the 
engagement member 22 are in the same plane as that 
defined by the slots 28. The tool 46 is then rotated until 
the ends 26 of the engagement member 22 are 
received in the respective slots 28 in the housing 14. 
Sufficient force must again be applied in order to over- 
come the resistance to rotation provided by the spring 
20. Due to the construction of the thermostatic valve 
assembly shown in Figure 1 . there is no risk that the first 
and second springs foul to prevent the compression of 
the first spring 20. Thus, using the tool 46, the thermo- 
static valve assembly 2 alone can be replaced, without 
having to also replace the housing 14. 

The tool 46 shown in Figure 5 can be made of any 
suitable material such as a suitable metal or plastics 
material. 

A second tool 60 is shown in Figure 6. Unlike the 
tool shown in Figure 5, the tool 60 does not have cut-out 
portions at its lower end 62. Rather, the lower end 62 of 
the tool 60 is provided with a relatively high friction sur- 
face. The tool shown in Figure 6 operates in a similar 
manner to the tool 46 shown in Figure 5. However, the 
high friction surface 62 is sufficient to engage the ends 
26 of the engagement member, without the need to pro- 
vide the cut-out portions. The requirement to exert a 
force on the tool 60 to overcome the biasing force pro- 
vided by the first spring 20 both to remove a thermo- 
static valve assembly 2 and to insert a new thermostatic 
valve assembly 2 ensures that a sufficient degree of 
engagement is achieved resulting from the interaction of 
the ends 26 of the engagement member 22 and the high 
friction surface 62 so that the engagement member can 
be rotated by the tool 60 into and out of engagement 
with the slots 28. The tool 60 shown in Figure 6 can be 
made of any suitable material or combination of materi- 
als. The diameter of the upper portion 61 of the tool is 
the same as that of the lower portion 63. In one pre- 
ferred embodiment, this tool is made of cardboard or 
plastics. 

Figure 7 shows a third tool 64 which operates in 
exactly the same way as that shown in Figure 6. How- 
ever, the lower end 66 of the tool is provided with a plu- 



rality of serrations 68. The serrations 68 are functionally 
equivalent to the high friction surface of the tool 60 
shown in Figure 6. These serrations 68 are arranged to 
engage the ends 26 of the engagement member 22 

5 when a force to overcome the biasing force provided by 
the spring is applied, without the need for the cut-out 
portions of the first tool 46. The tool shown in Figure 7 
can be of any suitable material such as plastics, card or 
metal or any combination thereof. 

10 The tools shown in Figures 5, 6 and 7 are all 
described as engaging the ends 26 of the engagement 
member 22. It should be noted that the term "end" is 
intended to include regions which are adjacent the 
ends. 

15 As mentioned above, the original thermostatic valve 
assembly, which is to be replaced, generally has the 
same construction as the replacement thermostatic 
valve assembly 2. However, the original thermostatic 
valve assembly may have a slightly different construc- 

20 tion concerning the positioning of the springs. In partic- 
ular, with the original thermostatic valve assembly, 
whilst the two springs are on different sides of the 
engagement member when the thermostatic valve 
assembly is in the housing, this is not the case once the 

25 thermostatic valve assembly is removed from the hous- 
ing. In particular, part of the second spring will be on the 
same side of the engagement member as the first 
spring. These two springs then tend to become tangled. 
One embodiment of the present invention com- 

30 prises a kit for replacing a thermostatic valve assembly 
2. The kit comprises a replacement thermostatic valve 
assembly 2 and a tool for removing and replacing the 
existing thermostatic valve assembly 2. The tool can be 
any one of the tools 46, 60 or 64 shown in relation to 

35 Figures 5, 6 and 7. It should be appreciated that the 
same kit can be used to replace thermostatic valves in a 
number of different types of housing. For example, a 
common kit could be used to replace the thermostatic 
valve assembly 2 when in place in either of the housings 

40 14a or 14b shown in Figures 3 and 4. These two hous- 
ings are shown purely by way of example and it should 
be appreciated that there are a number of other housing 
constructions which can receive a thermostatic valve 
assembly of the type described hereinbefore. The kit 

45 can be used to replace the thermostatic valve assembly 
of any of these housings. 

The kit may additionally include one or more O 
rings. In a particularly preferred embodiment, the kit 
includes O rings suitable for use with all the various dif- 

so ferent types of housing in which a given type of thermo- 
static valve assembly 2 can be fitted. For example, the 
kit may include both of the O rings 70 and 72 shown in 
Figures 8 and 9. In particular, the O ring shown in Figure 
8 can be used with the housing shown in Figure 3 and is 

55 received in an O ring accommodating groove 74 (see 
Figure 3). The O ring 72 shown in Figure 9 can be used 
with the housing shown in Figure 4 and is received in 
the O ring accommodating groove 76 (see Figure 4). It 
should be appreciated that any other suitable shape of 
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O ring may additionally or alternatively included in the 
kit. In one embodiment of the present invention, a flexi- 
ble O ring is provided which can be received in any 
shape of O ring groove. For example, instead of the O 
ring shown in Figure 8, a f lextole circular or oval O ring 
could be provided which might be shaped to be accom- 
modated in groove 74. 

The tools shown in Figures 5 to 7 may be modified 
so as to include handle elements which are grasped by 
the user. It should also be appreciated that the number 
of cut-out portions provided on the tool shown in Figure 
5 can of course be modified in dependence on the 
shape of the engagement member. For example, if the 
engagement member is provided with three equally 
spaced arms, then the tool shown in Figure 5 would be 
provided with three cut-out portions at equally spaced 
locations around the bottom of the tool. H the engage- 
ment member of the thermostatic valve assembly has 
more than three arms, then the bottom of the tool can 
be provided with a corresponding number of cut-out 
portions. It should also be appreciated, that depending 
on the construction of the tool, the tool can be arranged 
to contact any suitable portions of the engagement 
member, other than the ends thereof. 

Claims 

1 . A kit for removing and replacing in a housing a ther- 
mostatic valve assembly for an internal combustion 
engine, which kit comprises: 

a replacement thermostatic valve assembly 
comprising a valve closure member, mounting 
means for releasably holding said assembly in 
the housing, spring means acting along an axis 
between said closure member and said mount- 
ing means, the mounting means having at least 
two arms with abutment members for releasa- 
bly engaging corresponding abutments of the 
housing by both axial and rotational movement 
relative to the axis of the spring means, and a 
temperature responsive unit connected to the 
valve closure member to move it in response to 
increase in temperature, said mounting means 
being freely movable against the spring means 
to release and engage said arms with said 
abutments of the housing; and 
a tool for removing one thermostatic valve 
assembly from the housing and replacing a 
said replacement thermostatic valve assembly, 
said tool having a holding portion which in use 
is held by the user and engagement means 
arranged at an end region of the tool, said 
engagement means being arranged to engage 
said mounting means of a thermostatic valve 
assembly and permit axial and rotational move- 
ment of the tool and the mounting means rela- 
tive to the assembly, against the bias of said 
spring means thereof, to locate the replace- 
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ment assembly in said housing with the mount- 
ing means in engagement with said abutments. 

A kit as claimed in claim 1, wherein said engage- 
ment means comprises a corresponding plurality of 
cut-out portions arranged to respectively receive 
said at least two arms. 

A kit as claimed in claim 1 , wherein said mounting 
means comprises a serrated surface for engaging 
said mounting means. 

A kit as claimed in claim 1 , wherein said mounting 
means comprises a high friction surface which fric- 
tionally engages with mounting means. 

A kit as claimed in any preceding claim, wherein 
said tool is substantially cylindrical. 

A kit as claimed in claim 5 wherein the diameter of 
the lower end region of the tool is selected to be 
smaller than an internal diameter of the housing, 
and larger than a diameter of a portion of the ther- 
mostatic valve assembly which in use is received 
internally of said tool. 

A kit as claimed in claim 5 or 6, wherein the diame- 
ter of the holding portion is greater than that of said 
end region of the tool. 

A kit as claimed in any preceding claim further com- 
prising at least one O ring for replacing an existing 
O ring in said housing. 

A kit as claimed in claim 8, wherein at least one O 
ring is shaped so that it can adopt a required shape. 



10. A kit as claimed in any preceding claim, wherein the 
replacement thermostatic valve assembly has a 

40 bypass valve closure member arranged on the 
opposite side of the mounting means to the valve 
closure member and a second spring means 
arranged between the bypass valve closure mem- 
ber and the mounting means, whereby said first 

45 spring means is arranged only on one side of said 
mounting means and said second spring means is 
arranged only on the second side of the mounting 
means. 

so 11. A tool for removing one thermostatic valve assem- 
bly from a housing and replacing a replacement 
thermostatic valve assembly in said housing, said 
replacement thermostatic valve assembly having a 
valve closure member, mounting means for releas- 
es ably holding said assembly in the housing, spring 
means acting along an axis between said closure 
member and said mounting means, the mounting 
means having at least two arms with abutment 
members for releasably engaging corresponding 
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abutments of the housing by both axial and rota- 
tional movement relative to the axis of the spring 
means, and a temperature responsive unit con- 
nected to the valve closure member to move it to an 
open position in response to an increase in temper- 5 
ature, said mounting means being freely movable 
against the spring means to release and engage 
said arms with said abutments of the housing, said 
tool comprising a holding portion which in use is 
held by the user and engagement means at one 10 
end region of the tool, said engagement means 
being arranged to engage the mounting means of a 
thermostatic valve assembly and permit axial and 
rotational movement of the tool and the mounting 
means relative to the assembly, against the bias of 15 
the spring means thereof to locate the replacement 
assembly in said housing with the mounting means 
in engagement with said abutments. 

12. A method of removing one thermostatic valve 20 
assembly from a housing and replacing a replace- 
ment thermostatic valve assembly in the housing, 
said replacement thermostatic valve assembly hav- 
ing a valve closure member, mounting means for 
releasably holding said assembly in the housing, 25 
spring means acting along an axis between said 
closure member and said mounting means, the 
mounting means having at least two arms with 
abutment members for releasably engaging corre- 
sponding abutments of the housing by both axial 30 
and rotational movement relative to the axis of the 
spring means, and a temperature responsive unit 
connected to the valve closure member to move it 
to an open position in response to increase in tem- 
perature, said mounting means being freely mova- 35 
ble against the spring means to release and 
engage said arms with said abutments of the hous- 
ing, said method comprising the steps of: 



are moved into a position in which the arms 
engage the abutments of the housing to 
thereby retain the replacement thermostatic 
valve assembly in position. 



placing engagement means of a tool in contact 40 
with mounting means of one thermostatic valve 
assembly to be replaced: 
applying a force to said tool to overcome a 
biasing force provided by the spring means in 
an axial direction and rotating the tool such that 45 
arms of the thermostatic valve assembly to be 
replaced are released from the abutments of 
the housing to thereby permit the one thermo- 
static valve assembly to be removed; 
placing the replacement thermostatic valve so 
assembly in the housing with the arms of the 
replacement thermostatic assembly out of 
alignment with the abutments of the housing: 
placing the engagement means of the tool in 
contact with the arms of the replacement ther- 55 
mostatic valve assembly; and 
applying a force to said tool in the axial direc- 
tion against the biasing provided by the spring 
means and rotating the tool so that the arms 
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